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cartilage volume loss in healthy adults. Weight-loss interventions that
reduce body mass, or speciﬁcally target a reduction in fat mass, may
help to reduce the risk of patellofemoral osteoarthritis.
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Purpose: Disease speciﬁc outcome measures used to assess the re-
sponse of patients with osteoarthritis (OA) to interventions, such as
the WOMAC, concentrate on pain and function. The widely used WHO
International Classiﬁcation of Functioning (ICF) model identiﬁes three
separate domains of outcome: Impairment (I) Activity Limitations (A) and
Participation Restriction (P). It has been shown that the WOMAC and
other instruments used to assess OA assess a mixture of these three
domains, with many of the individual questions involving more than one
aspect of disability (often a mixture of I and A). However, it has also been
shown that some WOMAC items do measure a pure ICF domain (with
several ‘pure’ measures of I and A, but not of P).
The aim of the present study was to explore the hypothesis that interven-
tions used in OA might differentially affect I, A and P, and that re-analysis
of trial data using ‘pure’ measures of the ICF domains, rather than the
total scores of the WOMAC that mixes up these domains, might lead to
a different interpretation of the efﬁcacy of an intervention.
Methods: Full individual patient data was used from a previously pub-
lished randomised controlled trial of 150 patients with established OA of
the knee joint, that compared tidal irrigation of the knee joint (n = 71) with a
corticosteroid injection (n = 79). This trial used the total WOMAC function
score as an outcome measure. We have compared the originally reported
outcomes, using total WOMAC function (17 items), with those obtained
when we used the pure questions for activity limitations and participa-
tion, obtained from the activity limitations “A” subscale of the WOMAC
(12 items) and those that have been reported as assessing a mixture of
activities limitations and participation restrictions “A/P” (5 items).
Results: The results indicate that the changes in the global WOMAC
function scale, which are dominated by ‘A only’ items, were smaller
than the changes detected for ‘A/P’ items. Thus, for example, the effect
sizes were 0.07, 0.04 and 0.16 respectively for global WOMAC, ‘A only’,
and ‘A/P’ items at four weeks. A similar pattern was found at 12 and
26 weeks. This suggests that tidal irrigation resulted in more improvement
in participation restriction than in activities limitations.
Conclusions: A wide variety of different interventions are available for
the treatment of people with OA. They vary greatly in modality and in
apparent efﬁcacy on the basis of global outcome measures such as the
WOMAC. These data suggest that if the three different domains of the ICF
were used to measure outcomes, we might ﬁnd that some interventions
have more effect on one domain than on others. For example, we might
expect physiotherapy to preferentially affect ‘A’ and analgesia to affect ‘I’
more than the other domains. The data shown here suggest that tidal
irrigation therapy for knee OA may have more effect on the restriction of
participation than on the other two ICF domains. Further re-analysis of
trials in this way is recommended.
279 CORRELATION OF RADIOLUCENCY AND PATIENT
OUTCOME AFTER UNICOMPARTMENTAL ARTHROPLASTY:
A TWO TO SIX-YEAR FOLLOW UP
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Purpose: Unicompartmental knee arthroplasty requires minimal bone re-
section with retention of both cruiciate ligaments when compared to total
knee arthroplasty yielding more normal knee kinematics. Although well
described for total knee replacements, reports of radiolucent lines and
their clinical signiﬁcance on plane radiographs have not been reported
in the literature. This study evaluates the prevalence of radiolucent lines
in unicompartmental knee replacements and when present their clinical
relevance to a patients long-term outcome. A new classiﬁcation system
is also described.
Methods: Seventy-one consecutive unicompartmental knee arthroplas-
ties in sixty-ﬁve patients by one single surgeon (KDP) with IRB approval
and a minimum two-year follow-up were assessed. Sixty-eight of the 71
knees were available for follow-up (96% follow-up rate). One patient died.
All patients had preoperative plane radiographs, MRI, and physical exams
by an independent evaluator (SKB). Pre- and Postoperative evaluation
were completed with Lysholm, Tegner, and HSS scoring scales. Statistical
analysis with p values less than 0.05 were performed.
Results: Twenty-two patients (31%) had evidence of radiolucent lines
on either the femoral, tibial or both components. Ninety percent of the
radiolucent lines were evident by their one-year follow-up and all were
nonprogressive at latest radiographic assessment. The most common ar-
eas effected with radiolucent lines on the tibia were (T =Tibia, AP=Antero
Posterial, Z =Zone, F =Femur) Zones TAPZ-1 and TLatZ-4 and on the
femur Zones FLatZ-2 and FLatZ-4. Three knees were converted to total
knee arthroplasty of which none had evidence of radiolucent lines. Pre-
operative MRI edema in the involved compartment was seen in 23 knees
(32%) and 6 (8%) in the uninvolved compartment. At follow-up, none of
these patients had clinical symptoms in either compartment. All patients
had a net improvement in their Lysholm, Tegner and HSS results.
Conclusions: Unicompartmental knee arthroplasty is a highly successful
surgery in properly selected patients with 96% good to excellent results
utilizing Lysholm, Tegner, and HSS scores. Utilizing our classiﬁcation
system, attention to TAPZ-1, TLatZ-4, FLatZ-2 and FLatZ-4 must be
monitored long term. At present with minimum 2 year follow-up, no
radiolucent lines appeared to be a predictor of failure. Preoperative edema
in any compartment, always thought to be an ominous sign, is also not
a predictor of a failure.
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Purpose: (1) To examine the relationship between subchondral bone in
the compartmental and central regions of the proximal tibia and (2) to
test the hypothesis that subchondral bone in the lesioned compartments
is greater in volume and less porous than in the central region.
Methods: From severe osteoarthritis (OA) participants (N=30) recom-
mended for total knee arthroplasty (TKA), posteoanterior view ﬁxed-
ﬂexion knee radiographs were acquired. Radiographs were digitized and
subchondral bone texture (BTX) analyzed in two regions of interest (ROI):
central and compartmental. Compartmental analyses included medial
and lateral ROIs on the side with joint space narrowing.
Both compartmental and central ROIs were positioned relative to the
deﬁned tibial plateau width (Tw) with the compartmental ROIs placed
inferior to the tibial cortex and inside the tibial borders by a distance
equal to 6.5% of Tw. The diameter of compartmental ROIs were 20% of
Tw. Central ROIs were placed 2mm below the midpoint of the Tw, with
diameter equal to 20.5mm. A series of BTX parameters: bone volume
fraction (BVTV), bone surface area to total volume (BSTV), trabecular
spacing (Tr.Sp), trabecular thickness (Tr.Th) and connectivity index (CX)
were determined.
Area-adjusted compartmental and central BTX parameters were corre-
lated using a linear regression analysis. A Student’s t-test was employed
to test the hypothesis that compartmental Tr.Sp is lower and BVTV is
higher. Unstandardized correlation coefﬁcients (B) are reported along with
95% conﬁdence intervals.
Results: For all BTX parameters there were positive correlations between
compartmental and central regions. However, only in three cases were
there signiﬁcant differences in BTX parameters at these two locations.
Compartmental subchondral bone exhibited signiﬁcantly higher BVTV,
Tr.Th and CX (Table I). However, the magnitude of these differences for
BVTV and Tr.Th were small.
Conclusions: We have shown that affected medial and lateral subchon-
dral bone is greater in volume and thickness compared to the mid-
subchondral region. We did not, however, observe signiﬁcant differences
in porosity between the two regions. These results may reﬂect differences
in biomechanics at the two regions, consistent with the proposition that
subchondral bone becomes more sclerotic in the affected compartments.
It is possible that reduced load distribution towards the centre of the tibia
predisposes it to late-stage OA-associated osteoporosis. Interestingly, the
two regions do not appear to exhibit opposite trends in OA bone changes.
While spatial resolution of radiography is insufﬁcient to provide accurate
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measures of true trabecular architecture, we anticipate that similar trends
can be demonstrated with higher resolution computed tomography.
Figure 1. Positioning of (a) compartmental and (b) central regions of
interests according to tibial plateau width.
Table I. Correlation coefﬁcients and t-scores of compartmental vs. central BTX (N=34)
BTX Comp. Central B coeff Upper CI Lower CI P-value T-score P-value
BVTV (%) 33.0 32.2 5.44 7.62 3.27 <0.001 2.60 0.014
BSTV (cm−1) 0.3589 0.3591 4.88 8.67 1.08 0.013 −0.063 0.951
Tr.Sp (mm) 0.4363 0.4352 1.99 3.77 0.21 0.030 0.218 0.829
Tr.Th (mm) 0.2293 0.2227 6.20 9.76 2.65 0.001 2.40 0.022
CX (%) −6.683 −8.741 1.36 2.00 0.72 <0.001 2.91 0.006
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Purpose: (1) To determine the relationship between 2D radiographic
bone texture (BTX) parameters and semiquantitative sclerosis scores
assessed by a radiologist. (2) To assess how subchondral sclerosis
scores differ with respect to OA severity.
Methods: Fixed-ﬂexion radiographs of OA knees were obtained from se-
vere OA participants recommended for total knee arthroplasty. Kellgren-
Lawrence (KL) scores (0 to 4) as well as scores for medial and lateral
subchondral tibial and femoral sclerosis (0 or 1) were determined by
a radiologist (JO) using the Altman radiographic atlas (2007). Apparent
BTX parameters were computed from digitized radiographs in the sub-
compartmental tibia using an anatomic landmark-guided algorithm previ-
ously described. BTX parameters included: bone volume fraction (BVTV),
bone surface area to total volume (BSTV), trabecular spacing (Tr.Sp),
trabecular thickness (Tr.Th) and connectivity index (CX). Medial minimum
joint space width (mJSW) was evaluated using a semi-automated soft-
ware algorithm.
Subchondral sclerosis scores were summated into a binary measure of
diffuse sclerosis (both tibial and femoral sides, score = 2) and localized
sclerosis (absent or single-sided sclerosis, score 1). Correlations be-
tween area-adjusted BTX parameters and binary sclerosis scores were
assessed using binary logistic regression. Both BTX parameters and
binary sclerosis were correlated with mJSW and KL scores using a
binary logistic and linear regression analysis, respectively. Age, gender
and body mass index (BMI) were used as covariates. Pearson correlation
coefﬁcients and odds ratios (OR) are appropriately reported.
Results: In 34 OA knees (17F, 13M; Age: 66±9 yrs; BMI: 31±6 kg×m−2),
diffuse semiquantitative sclerosis was weakly correlated with an in-
creased number of trabecular free ends (FE) (p = 0.021; OR: 1.04 (1.01,
1.07)) after BMI adjustment but not with other topological or run-length
BTX parameters. More diffuse sclerosis was associated with smaller
mJSW and higher KL scores as shown in Table I. Regression analyses
also revealed a negative correlation between FE number and mJSW after
BMI adjustment, and a positive correlation between FE and KL score.
Table I. Relation between two sclerosis measures and each of mJSW and KL score
Semiquantitative Sclerosis Trabecular Free Ends
mJSW (mm) KL score mJSW (mm) KL score
Pearson’s r N/A N/A −0.469 0.345
Odds Ratio 0.271 9.79 N/A N/A
95%CI (0.119, 0.617) (2.20, 43.60) N/A N/A
P-value 0.002 0.003 0.006 0.045
Conclusions: In the subchondral tibia and femur of severe OA knees,
a higher number of trabecular FE only weakly increased the odds of
developing diffuse sclerosis. However, diffuse sclerosis appeared more
sensitive to measures of disease severity (mJSW and KL score). Like-
wise, mJSW and KL scores remain strong correlates of FE. While the
Altman radiographic atlas is able to identify patients with the presence
or absence of sclerosis, 2D analyses of FE are able to quantify sclerotic
severity in a disease-sensitive manner.
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Purpose: The aim of this study is to verify the clinical effects of Autol-
ogous Platelet Rich Plasma (PRP) injections in severe chondropaties of
the knee.
Methods: This study involved 46 consecutive patients with unilateral
knee pain due to chondropaty (III-IV grade ICRS). The patients were
30 males and 16 females, with a mean age 51 years (min 26, max
71). The patients have previously been treated without success for at
least 6 months with physical reconditioning and conservative medical
treatment (ﬁve intra-articular injections of hyaluronic acid). All the patients
were evaluated at the moment of the enrolling with X-rays weight-bearing
and MRI of the knee. According to Kellgren e Lawrence classiﬁcation of
Osteoarthritis 4 patients were deﬁned grade II, 10 patients grade III and
10 patients grade IV. The treatment was conducted as following. 150mL
of venous blood were collected from a peripheral vein. The platelet gel
production was realized through a double venous blood centrifugation
with Cryofuge 6000i [Heraeus], in order to produce 3 subunits (5ml each)
of Platelet Rich Plasma. The Subunit n.1 was injected the same day of
the production, while subunits n.2 and n.3 were stored at −80ºC. Subunits
n.2 and n.3 were unfreezed at 37ºC and injected respectively at 15 and
30 days after the ﬁrst injections. All the patients underwent a clinical
evaluation at the moment of the enrollment, at 2 and 4 months from the
end of the treatment, following KOOS protocol including Pain, Symptoms
and Function subscales. For the statistical analysis the patients were or-
ganized in 3 groups according to sex, age (22 patients 45 years old and
24 patients >45 years old) and the presence or absence of osteoarthritis
in the involved knee. For the statistical analysis Non-parametric Mann
Whitney test and Paired t-test were used.
Results: At 2 and 4 months f.u. the patients showed improvements in
scores in 3 subscales: the mean Pain subscale scores were 44 (±12)
pre-treatment, 68 (±17) at 2 months f.u., 71 (±19) at 4 months f.u.;
the mean Symptoms subscale scores were 46 (±17) pre treatment, 67
(±19) at 2 months f.u., 69 (±20) at 4 months f.u.; the mean Function
subscale scores were 48 (±13) pre-treatment, 67 (±17) at 2 months f.u.,
70 (±18) at 4 months f.u.. Statistical analysis (Paired t-test) showed the
improvement score in all the 3 subscales but it was more signiﬁcative at
2 months (Pain, Symptoms and Function: p< 0.0005) than at 4 months
(Pain p = 0.016, Symptoms p=0.017, Function p = 0.02). The patients
without osteoarthritis showed better results compared to the patients with
osteoarthritis in all the 3 subscales at 2 and 4 months f.u.: the comparison
between the scores improvement was statistically signiﬁcative (Mann-
Whitney test) in all the 3 subscales at the interval 0−2 months (p< 0.11)
and at interval 2−4 months (p< 0.04). The patients with age 45 years
showed better results compared to the patients with age >45 years in
all the 3 subscales at 2 and 4 months f.u.: the comparison between the
scores improvements was statistically signiﬁcative (Mann-Whitney test)
in all the 3 subscales at interval 0−2 months (p< 0.12), but only in Pain
subscale at interval 2−4 months (p< 0.04). The males showed better
results compared to females in all the 3 subscales at 2 and 4 months f.u.:
the comparison between the scores improvement showed a tendency to
signiﬁcance (Mann-Whitney test) at interval 0−2 months (p< 0.15).
